Following revised information pertaining to newer swab types and testing protocols in the new CLSI M40-A2 standard, we evaluated three liquid swab transport systems for the recovery of aerobic, anaerobic, and fastidious organisms at room temperature and at 4°C. All tested liquid swab transport systems were fully compliant with the M40-A2 standard, with acceptable performance at both temperatures after the full specified holding period, using both qualitative (roll-plate) and quantitative (swab elution) methods.
physiological saline, using an 18-to 24-h culture for each microorganism. Final working dilutions of 1.5 ϫ 10 6 to 1.5 ϫ 10 4 CFU/ml were prepared, and the dilutions were dispensed in triplicate into a 96-well plate, in 100-l aliquots for Sigma Transwab PurFlock swabs, 20-l aliquots for Sigma Transwab Purflock Minitip swabs, or 50-l aliquots for Sigma Transwab swabs. The swabs were immersed in the aliquots, and the dilutions were absorbed for 10 s. The swabs were then placed in the liquid transport medium and maintained at room temperature (RT) (approximately 24°C) or 4°C for 48 h (24 h for Neisseria gonorrhoeae). After 0, 24, and 48 h, the swabs were removed, rolled directly onto their respective agar plates, and incubated under the required atmospheric conditions (Table 1 ) for 24 to 48 h, according to the CLSI M40-A2 standard. Enumerated colonies were counted from each plate, and CFU values were determined. The dilution that yielded an inoculum density closest to 250 colonies at time zero was the only dilution used and counted at 24 and 48 h. For overgrowth studies with Pseudomonas aeruginosa, the suspensions were diluted an additional 1:10, to approximately 1.5 ϫ 10 3 CFU/ml, before being dispensed in triplicate into a 96-well plate; this was to allow measurable yields after incubation.
For the swab elution method, the inocula were prepared in a The M40-A2 compliance criteria were yields of Ն5 CFU (or 1-log-unit increase for P. aeruginosa at 4°C only) after the specified holding period, using the same dilution as for the time zero plates. Gizzie and Adukwu manner similar to that for the roll-plate method; however, the initial suspensions were diluted 1:10 and dispensed in triplicate into a 96-well plate, in 100-l aliquots for Sigma Transwab PurFlock swabs, 20-l aliquots for Sigma Transwab Purflock Minitip swabs, or 50-l aliquots for Sigma Transwab swabs. The swabs were then placed in 1 ml of liquid Amies transport medium and maintained at RT (approximately 24°C) or 4°C for 48 h (24 h for N. gonorrhoeae). After 0, 24, and 48 h, the swabs were removed and a 10-fold serial dilution, to approximately 1.5 ϫ 10 2 CFU/ml, was prepared with the liquid Amies transport medium. From each of the dilutions, 50 l was dispensed onto the respective agar plates (Table 1 ) using a spiral plater (Don Whitley Scientific, York, United Kingdom). The agar plates were then incubated under the required atmospheric conditions for 24 to 48 h, and the colonies were enumerated.
The M40-A2 standard indicates that, for bacterial recovery from STSs using the roll-plate method, there should be Ն5 CFU after the specified holding period for specimens held at 4°C or RT, from the same dilution as used in time zero plate counts, in order for the viability assessment to be considered acceptable. In overgrowth studies, any specimen held at 4°C should yield no more than a 1-log-unit increase in CFU between time zero and the end of the specified holding period. In our study, all three Sigma Transwab systems met the acceptability criteria for viability studies, as all tested microorganisms yielded Ն5 CFU after the specified holding periods (Table 2 ). In addition, all Transwab systems met the criteria for overgrowth at 4°C, with no more than 1-log-unit increases for P. aeruginosa (Table 2) .
For the swab elution method, the M40-A2 standard indicates that, for compliance regarding viability, any specimen held at 4°C or RT should yield no more than a 3-log-unit decrease in CFU between time zero and the end of the specified holding period and, for assessment of overgrowth, any specimen held at 4°C should yield no more than a 1-log-unit increase in CFU between time zero and the end of the specified holding period. Table 3 demonstrates that all three Sigma Transwab systems tested in this study met the viability criteria of the M40-A2 standard, with no more than 3-log-unit decreases in CFU for all microorganisms after the specified holding periods; this included N. gonorrhoeae, which was incubated for only 24 h. Results also showed that the M40-A2 criteria for overgrowth at 4°C were met, with no more than 1-logunit increases being observed for P. aeruginosa (Table 3) .
The M40-A2 standard was revised as a result of numerous study data and incorporated redefined testing protocols to include new swab types and better defined temperatures for QC testing (3) . Prior to the recently published M40-A2 standard, swab transport systems, including the swab tip formats used in this study, were evaluated for viability and recovery using only one test method, i.e., the swab elution method or the roll-plate method (2, 6) . To our knowledge, our study is the first evaluation of STSs using both methods since the revision and publication of the M40-A2 standard. Other studies that were published recently utilized either a single method of assessment (the roll-plate method) (7) or a different method (a high-throughput homogenizer) (8) , not indicated in the M40-A2 document. In our study, all three swab formats tested were compliant with the M40-A2 criteria for viability studies. This is in contrast to the data reported by Avolio and Camporese (7), which suggested that one of the swab formats tested in our study, the Sigma Transwab (foam) format, failed the CLSI acceptance criteria; we addressed this in our letter to the editor (9) .
The three Sigma Transwab systems were found to have acceptable performance at both temperatures after the full specified holding period, using both qualitative (roll-plate) and quantitative (swab elution) methods. In addition, we recommend that commercially available liquid medium transport systems used in conjunction with foam or flocked swabs be internally evaluated using both qualitative and quantitative methods, to ensure the The M40-A2 compliance criteria were no greater than a 3-log-unit decrease at 4°C or room temperature or a 1-log-unit increase for P. aeruginosa at 4°C only. The log-unit change was calculated as log(48-h value) Ϫ log(time zero value).
sensitivity of the system, the reliability of the results in clinical settings, and compliance with the M40-A2 standard.
